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Claim 

A manufacturing method for mechanical components made of resin characterized by 
being formed of a primary molded part, which is made of a resin material with small heat 
shrinkage, and a secondary molded part, which is made of resin material with heat shrinkage 
larger than that of the aforementioned primary molded part, and by integrally molding the 
secondary molded part to the aforementioned primary molded part during the heat shrinking 
process at the molding of said primary molded part. 
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Detailed explanation of the invention 

The aim of this invention is to offer mechanical components that are made of resin 
suitable for application by strongly adhering molded parts of^ or more kinds formed of resin 
materials with difference characteristics togethe^ through the utilization of^iifferences in hi \i 
shrinkage of each resin material} and to attempt to shorten the manufacturing time as well. 



Mechanical components, such as gears, cams, and levers, for example, that use resin 
material were conventionally molded using a single thermoplastic resin material and a metcllic 
mold. On the other hand, characteristics that are required in gears, cams, and levers, for example, 
include abrasion resistance, friction properties, and rigidity, for example, of the contacting part, 
and these proporues j.. . .ciiy expend on the material which makes up the gears, cams, and levers. 
Accordingly, concerning abrasion resistance and friction, attempts have been made to reduce the 
coefficient of friction by using material into which a filler, such as molybdenum disulfide, 
carbon, and fluororesin, for example, is added to a resin molding material. Concerning noise 
during operation, the use of soft polyurethane material has been attempted. However, the 
aforementioned materials are expensive, and at the same time the issue of strength often occurs 
when gears, cams, levers are molded using one of the aforementioned materials. This is because 
the friction and abrasion properties, noise properties, and mechanical properties, such as th 
rigidity, for example, are contrary to each other. Accordingly, a molded product using a single 
material had a disadvantage in which the cost of resin molding materials having excellent 
abrasion resistance and friction properties was high, and the material cost of gears, cams, a id 
levers was high; an advantage in which there was no resin material that had abrasion resistance, 
friction properties, noise properties, and mechanical strength, such as rigidity, for example, all 
together, and products that satisfied all of the properties of gears, cams, and levers, for example, 
could not be obtained. Also the coverage by shape was limited even though different 
characteristics were required at the contacting areas of gears, cams, and levers, and at the axial 
engagement part and the lever operating part in many products; and a disadvantage in which the 
required accuracy could not be obtained at the shrinkage rate ojthe conventional resin materials 
even though dimensional accuracy was required in precision gears, cams, and levers, for 
example. 

The strength at the bonding areas decreased, and the assembling number increased in 
those in which 2 or more molded pieces were assembled through a measure like bonding, for 
example, for solving the aforementioned problems, and it had a disadvantage of a high cost. 

This invention offers high quality mechanical components that are made of resin at a low 
cost, in which the aforementioned conventional problems are improved, and Application 
Example 1 of this invention will be explained with Figures 1 and 2. 
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In the figures, (1) is a gear, (2) is a primary molded part made of ABS resin, and (3) is a 
secondary molded part made of polyurethane resin. A publicly known 2-color molding method is 
used as the molding method. First, ABS resin is used, a primary molded part (2) is molded by a 
primary cavity, and a secondary molded part (3) is afterwards molded around the primary molded 
part by a secondary cavity. The aforementioned molding is performed in a relatively short period 
of time after molding the primary molded part (2), which is during the time up to the completion 
of cooling of the aforementioned primary molded part (2), which is until the complete hardening 
of the surface of the primary molded part (2). 

Accordingly, it has the advantage of the ability of the overall molding time being 
shortened because melding the aforementioned secondary molded part can be attained at an early 
stage. Also, the secondary molded part (3) is molded before the surface of the primary molded 
part hardens. Therefore, the boundary area will be in a slightly fused state, and the secondary 
molded part (3) strongly fuses into the primary molded part (2) from the difference in heat 
shrinkage between both molded areas and they are closely adhered, and they can be strongly 
pressure integrated together through simple cooling without using a bonding material, for 
example. The gear (1), which is manufactured in this manner, uses a polyurethane resin at the 
area where teeth are formed (rolling surface), and the problem of low noise during operation is 
sufficiently satisfied. On the other hand, the problem of limited rigidity possessed by the urethane 
resin is compensated by the ABS resin, and a temporary deformation does not even occur by the 
load during the operational rotation when used as a gear. ABS resin also has the advantage of 
obtaining dimensional accuracy of the outer dimension when compared to a gear by only a 
polyurethane resin with a large molding shrinkage because it has a smaller heat shrinkage than 
polyurethane resin, for example. 

Next, a cam in Application Example 2 will be explained with Figure 3. 

(4) is a cam, which was conventionally molded utilizing a nylon 66 resin containing 
molybdenum sulfide. The reason for using this nylon 66 resin containing molybdenum sulfide is 
because the nylon 66 resin containing molybdenum sulfide has the advantages of a small 
coefficient of dynamic friction and coefficient of static friction, small strength required for the 
operation of the cam, and small abrasion at the contacting area (the peripheral area of the cam). 
However, nylon resin has a high rate of absorption and a large dimensional change as the result 
of the adsorption of water. Moreover, it easily slips because it contains molybdenum sulfide, 
therefore, it has the disadvantage of a metallic shaft easily slacking when pressure fit into a shaft 
hole (5), and another disadvantage, in which the nylon 66 resin is more expensive than resins for 
general use. 

In this application example, the cam (4) has a double structure, in which the primary 
molded part (6) is made of polyacetal resin and the secondary molded part (7) is made of nylon 
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66 resin containing molybdenum sulfide, and it was formed by the two-color molding method 
like the first aforementioned application example. The abrasion at the outer peripheral area of the 
cam can be made small by the nylon 66 resin containing molybdenum sulfide, and the shaft does 
not loosen at the inner area because of the polyacetal resin. Also, the primary molded part (6) and 
the secondary molded part (7) are strongly connected together by the difference in shrinkage. 

Next, Application Example 3 of this invention will be explained with Figure 4. 

In the figure, (8) is a lever, which conventionally was molded by a polyacetal resin 
containing Teflon. The reason for using a polyacetal resin containing fluororesin was to consider 
the ease of slippage and abrasion resistance of the sliding part (9). However, there was no 
problem with ease of slippage and abrasion resistance at the contacting area, but it had the 
disadvantage of the entire lever deforming because the molding material had a small rigidity 
when the lever was operating at an axial area (10) as the supporting point. 

In this application example, the primary molded part (1 1) is made of polyacetal resin 
containing glass fibers, and at the same time the sliding part (9) is formed as the secondary 
molded part and this secondary molded part (12) is made of polyacetal resin containing 
fluororesin so that [the lever] possesses the advantages of both molding materials. The bonding 
between both molding materials can also be integrated through the conventional two-color 
forming technique without using a bonding material, for example, and a lever can be made with a 
reduced number of processes. 

In the aforementioned 3 application examples, the primary molded part was respectively 
formed of ABS resin, polyacetal resin, and glass fiber containing polyacetal resin. However, what 
is required between the resins which make up the primary molded part and the secondary molded 
part is pressure adhesion between both molded parts during cooling when they are made of 
materials having different heat shrinkages, and proper materials can be freely selected according 
to the application. 

The table below shows the molding materials that have such a relationship. 
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Primary molded part 


2 


Secondary molded part 


3 


ABS resin 


4 


Polypropylene resin, polyacetal resin, polyamide resin, polyurethane resin, EVA 




resin, and filler containing polyamide resin 


5 


Filler containing ABS resin 


6 


The resins in the upper column and nonylic resin, polycarbonate resin, filler 




containing polyacetal resin, and ABS resin 


7 


Polyacetal resin 


8 


Filler containing polyamide resin, polyamide resin, and filler containing 




polyacetal resin 


9 


Filler containing polyacetal resin 


10 


Filler containing polyamide resin, filler containing polyacetal resin, polyacetal 




resin, polypropylene resin, polyamide resin, polyurethane resin, and EVA resin 



As clearly indicated in the explanation above, in the manufacturing method for 
mechanical components made of resin in this invention, [a product] is formed of the primary 
molded part, which is made of a resin material with relatively small heat shrinkage, and the 
secondary molded part, which is made of resin having larger heat shrinkage than that of the 
aforementioned primary molded part, and the aforementioned secondary part is held and 
integrated to the aforementioned primary molded part by the difference in heat shrinkage at the 
time of molding. Therefore, the aforementioned primary molded part and the secondary molded 
part strongly adhere to each other. Moreover, manufacturing is easier when compared to those in 
which both adhere to each other using a bonding agent, for example, and it displays the effect of 
a shortened molding time. 
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It also has the effect of displaying excellent performance as well as function, for example, 
according to the application and shape of the mechanical component by selecting a variety of 
resin materials for forming the primary molded part and the secondary molded part. 

Brief description of the figures 

Figure 1 is a front view diagram of a gear in an application example of this invention. 
Figure 2 is a cross-sectional diagram of the same gear. Figure 3 is a cross-sectional diagram of a 
cam in another application example of this invention. Figure 4 is a cross-sectional diagram of a 
lever in another application example. 

2, 6, 1 1 —Primary molded part, 3, 7, 12-Secondary molded part. 
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Figure 3 



